TUMOUR production in laboratory animals has been described for adenoviruses of human (Trentin, Yabe and Taylor, 1962), bovine (Darbyshire, 1966), chicken (Sarma, Huebner and Lane, 1965) and simian (Hull et al., 1965) origin. Numerous unsuccessful attempts have been made to recover infective virus from the cells of adenovirus-induced tumours although a variety of different methods have been employed (Kitamura et al., 1964; Landau et al., 1966; Larson, Gosnell and Hilleman, 1966) . However, Marti, Connor and Sigel (1968) have recently reported the isolation of adenovirus type 12 from cultured tumour cells derived from an adenovirus 12-induced hamster tumour using KB and human amniotic cells for virus cultivation. In addition, Smith and Melnick (1964) have demonstrated adenovirus-like particles by electron microscopy of adenovirus 12-induced hamster tumours.
TUMOUR production in laboratory animals has been described for adenoviruses of human (Trentin, Yabe and Taylor, 1962) , bovine (Darbyshire, 1966) , chicken (Sarma, Huebner and Lane, 1965) and simian (Hull et al., 1965) origin. Numerous unsuccessful attempts have been made to recover infective virus from the cells of adenovirus-induced tumours although a variety of different methods have been employed (Kitamura et al., 1964; Landau et al., 1966; Larson, Gosnell and Hilleman, 1966) . However, Marti, Connor and Sigel (1968) have recently reported the isolation of adenovirus type 12 from cultured tumour cells derived from an adenovirus 12-induced hamster tumour using KB and human amniotic cells for virus cultivation. In addition, Smith and Melnick (1964) have demonstrated adenovirus-like particles by electron microscopy of adenovirus 12-induced hamster tumours.
Extensive studies have been carried out on the virus-induced antigens present in adenovirus type 12-induced hamster tumours. The antigen most consistently present is the adenovirus type 12 tumour antigen (Huebner, 1966) . In addition, evidence has been obtained Berman and Rowe, 1965 ) that adenovirus 12 type-specific C antigen is present in hamster tumours induced bv adenovirus type 12. However, evidence is lacking for the presence of adenovirus group-specific A antigen in such tumour cells .
The present report describes the continuous cultivation of a tissue culture cell line derived from an adenovirus type 12 hamster tumour. The morphology.
growth characteristics and hamster transplantability of the cell line were studied. During a prolonged period of in vitro cultivation attempts were made to correlate observed changes in the transplantability of the cells with changes in their immunological and biological characteristics. In general the findings for early passage cell cultures resembled those of other workers with cell lines derived from adenovirus 12 hamster tumours (Rouse, Strohl and Schlesinger, 1966 Eagle's basal medium with 10% heated calf serum and 044 g./l. NaHCO3 was used for cell growth. The primary cultures were composed of a mixed cell population of islands of small epithelioid cells surrounded by areas of fibroblastlike cells. After 4 subcultures, the rate of cell growth diminished and the relative numbers of small epithelioid cells increased. Cell growth was maintained by replacing the growth medium at weekly intervals. After 8 weeks the islands of slowly growing epithelioid cells tended to detach from the glass of the culture bottle and formed small spherical aggregates of cells which increased both in number and size, to a maximum of about 1 mm. in diameter. The cell aggregates floated freely into the medium when the fluid in the bottle was disturbed. After 25 serial subcultures the cells again adhered to the vessel wall and formed cell monolayers. The H212 line has up to the present been cultivated through 165 serial subcultures over a period of 3 years.
Antigens for complement fixation tests
Trypsinized cell suspensions of H212 cells or normal hamster cells were washed 3 times with Hanks' saline and suspended as 10% (v/v) suspensions in veronal buffer. The cells were disrupted by three-five cycles of freezing and thawing and after light centrifugation (500 x g for 5 minutes) the supernatant was stored at -20°C. Adenovirus type 12 viral antigen was prepared by similar methods from infected human embryo kidney cultures which were harvested at a late stage in the development of virus cytopathic effects. The test was performed by standard methods (Bradstreet and Taylor, 1962) .
Virus infectivity assays
Adenoviruses (excluding types 12, 18 and 31) were assayed by end-point infectivity titration in tube cultures of HEpII cells maintained in Eagle's basal medium with 20 inactivated calf serum and 2 2 g./l. NaHCO3. Four tube cultures were inoculated with each virus dilution and cytopathic effects were recorded after 16-21 days incubation at 370 C. Virus end-point infectivity titres were determined by the Karber method. Adenovirus types 12, 18 and 31 were assayed in human embryo kidney cell cultures using similar techniques.
Herpesvirus hominis was assayed by end-point titration in RK-13 cultures (Oxford and Schild, 1967) and influenza A/NWS by titration in rhesus monkey kidney cultures (Schild and Sutton, 1965) using conventional haemadsorption techniques to detect infected cultures.
Immunoftuorescence tests
The methods described by Pope and Rowe (1964) were followed closely. Anti-hamster globulin conjugated with fluorescein isothiocyanate was obtained from Progressive Laboratories and used at a dilution of 1: 8. The preparations were viewed with a Gillet and Sibert Conference microscope using an iodine-quartz blue light source.
RESULTS

Growth characters of H212 cells in serial culture
The characteristics of the H212 cells were examined at various subculture levels as fixed and stained monolayer cultures on coverslips. After the 60th subculture the cultures seemed to be homogeneous populations of small epithelioid cells (Fig. 1) which were commonly multinucleate.
Growth curve studies for H212 cells were carried out at a number of different subculture levels. In Fig. 2 A constant finding with the earlier subculture levels (30th-55th) of these cells was that a high proportion (approximately 30%) of cells all stages in the cell growth cycle were stainable with trypan blue. However, in the 163rd subculture the proportion of trypan blue-staining cells was less than 1 % until after the logarithmic phase of cell growth when the proportion of stained cells increased to about 30 % (Fig. 2) . Factors leading to the high cell death rate during the earlier subcultures were not investigated further but it is possible that this was associated with a high degree of cell fragility similar to that described previously for Burkitt's lymphoma cells in tissue culture (Pulvertaft, 1964) .
Hamster transplantability of cultured tumour cells
The transplantability of H212 cells at different subculture levels was tested in 5-week-old hamsters by the subcutaneous inoculation of counted numbers of cells. The animals were observed for at least 6 months for the formation of palpable tumours (Table I) Days incubation at 37°C Antigen reacting in the complement fixation test with sera from hamsters bearing adenovirus type 12-induced tumours was detected in H212 cells at all subculture levels tested. In cells of the 6th, 40th and 160th subcultures the optimal dilution of the H212 cell antigen (as 10% cell pack suspension) was 1: 4, 1: 32 and 1: 16 respectively when tested against highly reactive hamster sera (complement fixation end-point titre 1: 80 with adenovirus type 12 primary tumour cell homogenate). The results thus indicated that there was no decrease in the quantity of adenovirus tumour antigen during serial laboratory subculture of H212 cells. Evidence of multiplication of the non-oncogenic adenoviruses (types 1, 2, 5 and 6) was obtained in H212 cells at the 45th subculture level in normal hamster embryo cells and in F Sa 3 tumour cells; infective virus was recovered and the cultures showed cytopathic changes. The yields of each of these four adenoviruses from H212 cell cultures was, however, significantly lower than from normal hamster embryo cells or from F Sa 3 cells. In addition, when the experiments were repeated with H212 cells of the 166th and 167th subcultures there was no evidence of the multiplication of adenovirus types 1, 2 and 6 but with adenovirus type 5 low virus yields were recovered.
Attempts were made to passage these adenoviruses serially in H212 cells or normal hamster embryo cell cultures by the inoculation of undiluted fluids into fresh cultures. Adenovirus type 5 was recovered after 3 serial passages in both types of cell cultures and cytopathic changes occurred during passage. Adenovirus types 1, 2 and 6 were recovered at high titres (104 TCD50/ml. or greater) after after 3 serial passages in normal hamster embryo cell cultures but these viruses could not be re-isolated from the cultures during " blind " passages in H212 cell cultures. (Rowe, 1965; Freeman et al., 1966) . Pope and Rowe (1964) reported the presence of characteristic curved fluorescent intranuclear flecks in primary cultures of adenovirus type 12 tumours and also in hamster cell cultures infected in vitro with adenovirus type 12 and such findings were confirmed in the present study. However, H212 cells of the 45th and subsequent subcultures showed bright homogeneous cytoplasmic fluorescence as distinct from nuclear flecks suggesting a different distribution of tumour antigen in the cells.
It is known that bacterial cells harbouring latent bacteriophage may be resistant to infection with related bacteriophage types (Bertani, 1953) . This situation in the bacterial cell may have some analogies with virus-induced tumour cells. Evidence for the presence of a virus-specific genome in cultured tumour cells may thus be sought in experiments which test their sensitivity or resistance to infection with viruses related to the tumour-inducing virus. Levinthal and Shein (1963) found that SV40 virus-transformed hamster cells were resistant to re-infection with SV40 virus. Rouse and her associates (1966) have reported that cloned cell lines from adenovirus 12-induced hamster tumours had a restricted ability to synthesize infective virus on superinfection with adenovirus type 2.
In the present study with H212 cells, restricted response to infection was detected for all 4 members of the group of non-oncogenic adenoviruses tested (types 1. 2, 5 and 6). The degree of restriction was greater for H212 cells of the 165th than for the 45th subculture. In contrast to their restricted multiplication in H212 
